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All  modern  chemotherapeutlo  remedies  against  bacteri¬ 
al  pathogenic  agents  are  Ineffective  against  viral  diseases* 

This  Is  explained  by  the  fact  that  the  nature  of  viruses  Is 
basically  different  from  the  nature  of  ml croor ganlsms.  No 
matter  how  small  a  bacterial  cell  Is,  It  has  Its  own  metabo¬ 
lism  which  Is  different  to  some  degree  from  the  metabolism  of 
the  host  cell.  Taking  advantage  of  these  differences,  It  was 
possible  to  develop  preparations  which  were  toxlo  to  the  bao- 
terlal  cell  and  harmless  to  the  human  organism. 

Thus,  the  application  of  sulfonamide  beoame  possible 
due  to  the  ability  of  bacterial  oells  to  synthesize  folio 
add  and  the  loss  of  this  ability  by  animal  oells.  By  Inhi¬ 
biting  one  of  the  enzymes  participating  In  the  synthesis  of  foils 

lyirsaiiiati  sum  u?  imMii  swBtMiu  m 

suits  In  the  death  of  the  baoterla.  Animal  cells  satisfy 
their  need  in  folic  add  at  the  expense  of  food  assimilation* 
Therefore,  oauslng  the  death  of  bacterial  oells,  sulfonamides 
are  nontoxic  to  man.  There  are  also  preparations  in  medical 
practloe  whose  application  is  based  on  the  different  degree 
of  permeability  of  oellular  membranes  of  baoterial  and  animal 
oells. 

Streptomycin,  passing  through  the  membranes  of  the  bao¬ 
teria,  causes  their  death*  Human  oellular  membrane  Is  Imper¬ 
meable  to  streptomyoln  and,  therefore,  it  la nontozie  to  man. 
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TEXT  NOT  REPRODUCIBLE 

Viruses,  unlike  microorganisms, have  neither  a  mem¬ 
brane  nor  their  own  metabolism;  therefore,  It  Is  not  clear 
whether  It  will  be  possible  to  apply  to  viral  disease  the 
same  principles  on  whioh  chemotherapy  of  baoterlal  diseases  is 
based. 


A  different  approach  to  the  treatment  of  viral  and  bao¬ 
terlal  diseases  Is  also  based  on  the  fact  that  bacteria  and 
viruses  do  not  multiply  In  the  same  way. 

As  soon  as  a  bacterial  oell  Is  killed  and  deprived  of 
Its  ability  to  multiply,  the  number  of  the  daughter  cells  In 
the  population  decreases  sharply  and,  consequently,  their 
pathogenic  effect  on  the  organism  weakens  sharply. 

Viruses  do  not  multiply  In  the  true  sense  of  the  word. 
More  likely  they  do  not  have  mother  or  daughter  cells.  Hav¬ 
ing  entered  a  cell,  virus  decomposes.  It  Is  Impossible  to 
detect  it  during  the  early  stages  of  infection  either  by  the 
chemloal  or  serologlotl  methods.  During  this  period  the  oell 
ntt&bollin  e hinge i  in  tuah  a  way  that  tha  call  baglna  to  syn¬ 
thesize  viral  nuoleoproteln;  therefore,  no  matter  how  nnioh  we 
inhibit  the  lnfeotious  nature  of  the  developed  viral  partl- 
oles,  the  infected  cell  will  probably  continue  synthesizing 
new  particles.  Consequently,  in  order  to  stop  the  "multipli¬ 
cation"  of  a  virus,  It  is  necessary  to  be  able  to  ohange  the 
metabolism  of  the  oell  In  such  a  way  that  it  would  lose  the 
ability  to  synthesize  viral  nuoleoproteln. 

Thus,  the  difference  In  the  way  of  multiplication  of 
baoteria  and  viruses  results  In  the  fact  that  the  "target" 
of  the  aotion  of  the  curative  preparation  is  the  pathogenlo 
agent  Itself  In  one  case,  and  the  metabolism  of  the  hoet  oell 
In  the  other. 

To  ohange  the  metabolism  of  the  infeoted  cell  In  the 
right  direction  Is  still  a  problem  without  a  solution.  This 
Is  why  medical  solence  still  does  not  have  preparations  de¬ 
pressing  the  "multiplication"  of  viruses. 

A  considerable  number  of  substanoes  depressing  the  ac¬ 
cumulation  of  viruses  have  been  found  experimentally,  but  all 
of  them  are  toxio  to  the  oell  Itself. 

It  is  not  surprising  that  doubts  have  been  expressed  In 
literature  regarding  the  possibility  of  depressing  the  "multi¬ 
plication"  of  viruses  without  upsetting  the  syntheses  of  oel- 
lular  nuoleoprotelns.  "In  principle,  the  synthesis  mechanism 
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of  a  virus  In  &  cell  is  the  same  as  the  meohanism  of  build¬ 
ing  up  the  cell's  own  substance...  Therefore,  It  is  diffi¬ 
cult  to  imagine  substances  that  are  capable  of  distinguish¬ 
ing  these  two  identical  meohanisms  which  differ  from  one  an¬ 
other  only  in  their  final  products.  Therefore,  the  solution 
of  the  problem  of  chemotherapy  of  viral  diseases  gives  very 
little  hope "(Ivanovich,  1963;.  It  is  true  that  it  Is  diffi¬ 
cult  to  search  for  substances  which  would  differentiate  be¬ 
tween  the  differences  in  the  synthesis  of  viral  and  cellular 
nunleoproteins ,  not  even  knowing  what  differences  there  are 
in  the  synthesis  of  these  two  nucleoproteins.  Therefore,  we 
have  conducted  studies  for  determining  the  changes  which  are 
caused  by  the  virus  in  the  synthesis  of  nucleic  acids. 

In  1962,  we  (Nikiforova,  1962)  and  Reddi ,  in  1963, 
showed  that  tobacco  mosaic  virus  ( TMV  )  oauses  an  Increased 
decomposition  of  cellular  nucleic  acids.  However,  the  index 
of  the  degree  of  decomposition  of  oellular  nucleic  acids,  by 
Itself,  is  not  a  qualitative  distinction  of  a  sick  cell  from 
a  healthy  one,  since  an  Increased  decomposition  of  the  nuclelo 
adds  in  the  cell  oan  be  oaused  by  a  number  of  other  faotors. 
For  the  first  time  we  (Nikiforova,  1964)  discovered  a  qualita¬ 
tive  change  in  the  nucleic  metabolism  of  tobaoco  caused  by  the 
multiplication  of  the  TMV.  This  change  was  expressed  by  the 
fact  that  the  amount  of  nucleic  acids  of  healthy  and  Infected 
tobaccos  changed  in  different  ways  when  the  same  purine  and 
pyrimidine  bases  were  introduced  into  a  cell. 

Thus,  adenine  Increased  the  amount  of  nucleic  acids  In 
healthy  tobaccos  but  lowered  the  TMV  titer  and  the  total  (cel¬ 
lular  +  viral)  nucleic  acids  in  the  Infected  tobaccoe.  Quanln, 
on  the  contrary,  sharply  Increased  the  TMV  titer  and  the 
total  nucleic  acid  in  the  infeoted  tobaccos  and  had  almost  no 
effect  on  the  content  of  nucleic  acids  in  healthy  tobaccos. 

Inasmuch  as  the  ohanges  of  the  virus  titer  and  the  to¬ 
tal  nuclelo  acid  in  the  infected  oells  were  well-defined 
(l.e.  the  content  of  total  nuoleic  acid  Increased  with  the  in¬ 
crease  in  the  TMV  titer,  and  vice  versa),  it  remained  unex¬ 
plained  whether  the  entire  nucleic  metabolism  ohanges  in  the 
Infected  cell  or  only  some  Isolated  section  of  it. 

The  faot  that  plants  infeoted  with  a  virus  do  not  die 
but  eontinue  to  grow  and  even  produoe  fruit  testifies  to  the 
presenoe  of  the  synthesis  of  oellular  nueleie  aolds  in  the  in¬ 
feoted  oells  along  with  the  synthesis  of  viral  nuoleoproteln. 
Therefore,  it  was  neoessary  to  determine  how  elose  the  oon- 
neotlon  is  between  the  syntheses  of  the  oellular  and  viral 
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nucleic  aclde  In  the  Base  Infected  cell.  Is  It  possible  to 
create  such  conditions  In  a  cell  when  the  synthesis  of  viral 
nucleic  acid  will  be  depressed  without  disturbing  the  syn¬ 
thesis  of  cellular  nuclelo  acid?  Or  are  both  syntheses  so 
closely  connected  that  any  effeot  depressing  the  synthesis 
of  viral  nuclelo  add  will  unavoidably  depress  the  synthesis 
of  oellular  nuoleio  add? 

An  answer  to  this  question  was  obtained  by  us  from  the 
experiments  on  feeding  Injected  tobacoos  with  the  products  of 
fermentative  decomposition  if  nuoleio  adds.  The  experiment 
was  oonduoted  on  growing  tobaneos.  On  the  day  of  the  experi¬ 
ment,  average  samples  were  taken  from  the  experimental  to- 
baooos  and  separate  samples  from  the  oontrol  tobacoos  In  or¬ 
der  to  determine  the  content  of  nuoleio  acids  before  lnfeo- 
tlon.  After  the  samples  had  been  taken,  the  tobaocos  were  In¬ 
fected  with  the  TMV.  Starting  on  the  third  day  after  the  ln- 
feotlon,  a  hydrolysate  of  rlbonuolelo  acid  (RNA )  was  Intro¬ 
duced  dally  into  the  experimental  tobaccos  by  brushing  a  hy¬ 
drolysate  solution  on  the  surface  of  the  leaf. 

An  average  sample  was  taken  5,  7,  9  and  12  days  after 
the  Infection  In  order  to  determine  the  TMV  titer  and  the  con¬ 
tent  of  nuclelo  adds  In  the  experimental  and  control  tobaccos. 

The  method  of  the  analysis  for  the  determination  of  the 
amount  of  nuoleio  acids  was  described  by  us  earlier  (Nikiforova 
1962). 


The  TMV  titer  was  determined  by  counting  the  necroses 
on  the  leaves  of  N.  glutinosa.  At  the  same  time  three  var¬ 
iants  of  the  experiment  were  set  up  under  the  same  conditions 
on  tobaocos  of  the  same  age:  In  the  I  variant,  the  infected 
tobaccos  received  a  hydrolysate  of  the  yeast  RNA  (a  commer¬ 
cial  preparation);  In  the  II  variant  —  an  RNA  hydrolysate 
from  TMV;  in  the  III  variant  —  an  RNA  hydrolysate  from  heal¬ 
thy  plants. 

In  order  to  obtain  nuclelo  add,  nucleoprotelns  were 
extracted  from  healthy  tobaoco  leaves,  first  0.14M  NaCl ,  then 
1M  NaCl  and  0.2^  NaOH,  The  nucleoprotelns  precipitated  at  the 
Isoelectric  point  were  oomblned  and  subjected  to  dialysis  a- 
galnst  water.  The  RNA  hydrolysate  from  TMV  was  obtained  from 
a  purified  TMV  preparation  prepared  bjr  ^he  Nikiforova's  wf- 

thod  (Nikiforova,  1959).  The  deprotelnisation  of  the  virus 
and  the  nacleoproteins  Isolated  from  healthy  leaves  was  a- 
ohleved  by  a  thermal  treatment.  The  solutions  were  brought 
to  pH  6.5,  e  solution  of  rlbonuclease  was  added  and  the  flasks 
were  plaoed  in  a  thermostatloally-oontrolled  chamber  at  38° 
for  48  hours.  After  being  exposed  for  this  period,  the  solu¬ 
tions  were  boiled  in  order  to  denaturlse  the  rlbonuolease. 

The  precipitate  was  filtered  through  a  paper  filter. 
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The  hydroiyzates  were  condensed  by  evaporation  to  a 
required  concentration  (SOOy'/ml). 

Our  study  has  shown  that  when  RNA  hydroiyzates  are  In¬ 
troduced  on  the  third  day  after  the  Infection,  the  TMV  titer 
la  depressed.  Vhen  a  hydrolyzate  of  the  yeast  RNA  and  a  RNA 
hydrolyzate  from  healthy  leaves  are  introduced,  the  oontent 
of  nuolelc  acids  becomes  higher.  An  RNA  hydrolyzate  from  TMV 
causes  a  decrease  In  the  content  of  nuolelc  acids  (Figure  1). 

We  determined  the  total  nucleic  acid;  the  fact  that  its 
amount  increases  with  the  reduction  of  the  titer  gives  us  rea¬ 
son  to  believe  that  this  increase  was  caused  by  the  Increase 
in  the  content  of  the  cellular  nucleic  acid.  By  the  changes 
In  the  virus  titer  It  ^s  possible.  Indirectly,  to  make  some 
conclusions  In  regard  to  the  changes  In  the  content  of  the 
viral  nucleic  acid.  According  to  the  obtained  data,  In  an 
infected  cell  it  is  possible  to  depress  the  synthesis  of  vi¬ 
ral  nuolelc  acid  and  to  lnorease  the  oontent  of  oellular  nuc- 
lleo  acid. 

This  disunity  is  apparently  achieved  because  the  syn¬ 
thesis  of  nucleic  acids  depends  on  the  ratios  of  the  RNA  de¬ 
composition  products  in  the  introduced  hydrolyzate. 

Inasmuch  as  the  oellular  and  viral  nucleic  acids  differ 
in  the  composition  of  their  bases,  their  synthesis  will  res¬ 
pond  differently  to  the  same  introduced  hydrolyzate.  And,  on 
the  contrary,  the  synthesis  of  the  same  nucleic  acid  will 
change  differently  If  the  composition  of  the  introduced  RNA 
hydroiyzates  Is  different. 

The  significance  of  the  composition  of  the  Introduced 
hydrolyzate  for  the  accumulation  of  the  virus  was  particular¬ 
ly  dearly  shown  in  the  experiments  when  the  RNA  hydroiyzates 
were  Introduced  Into  the  plants  simultaneously  with  the  virus 
(the  virus  preparation  was  diluted  with  the  hydrolyzate  In¬ 
stead  of  water).  In  this  case  the  hydrolyzate  of  the  yeast 
RNA  lowered  the  titer  of  the  TMV  by  3  times,  while  the  RNA 
hydrolyzate  from  TMV  increased  the  titer  by  3  times  (see 
table). 


The  synthesis  of  the  oellular  nuolelc  aolds  of  healthy 
tobaooos  is  Just  as  sensitive  to  the  oonposltlon  of  the  ln¬ 
troduoed  hydroiyzates. 

This  was  shown  by  us  In  the  experiments  with  healthy 
tobaooos.  The  experiment  was  conduoted  In  the  same  way  as 


5 


Figure  1.  Effeot  of  RNA  decomposition  products 
of  various  origins  on  the  content  of  nucleio 
acids  and  TMV  titers  In  Infected  tobaccos  (In 
%  of  control  for  each  day  of  experiment) 
a  —  TMV  titer  under  the  effect  of  nucleio  acid 
hydrolysate  from  healthy  leaves | 
b  —  nucleio  acid  content  under  the  effect  of 
nucleio  add  hydrolysate  from  healthy  leaves | 
c  —  TMV  titer  under  the  effeot  of  a  hydrolysate 
of  a  oomaerolal  preparation  of  yeast  nuolelo  aold| 
d  —  Nuolelo  add  content  under  the  effeot  of  a 
hydrolysate  of  a  oomaerolal  preparation  of  yeast 
nuolelo  sold; 

e  —  TMV  titer  under  the  effeot  of  RNA  hydroly¬ 
sate  from  TMV  ♦ 

f  —  Nuolelo  add  content  under  the  effeot  of  RNA 
hydrolysate  from  TMV. 

Legend!  1)  Fixation  days. 


that  with  Infected  tobaccos.  The  content  of  nuolelo  adds  of 
healthy  tobaooos  of  all  three  variants  was  determined.  The 
first  sample  was  taken  before  the  Introduction  of  the  hydroly¬ 
sate.  and  then  3,  5,  7,  9  and  12  days  after  the  commencement 
of  the  experiment.  Healthy  tobaooos  Into  whloh  no  hydroly¬ 
sates  were  Introduced  served  as  control. 

The  conducted  analyses  haoe  shown  that  hydrolysates  of 
the  yeast  RNA  and  viral  RNA  lowered  the  synthesis  of  oellular 
nuolelo  adds.  RNA  hydrolysate  separated  from  healthy  tobao¬ 
oos  lnoreased  the  oontent  of  the  oellular  nuolelo  sold  (fi¬ 
gure  2). 
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Figure  2.  Effect  of  the  decomposition  pro¬ 
ducts  of  RNA  of  various  origins  on  the  content 
of  nucleic  acids  in  the  healthy  tissues  (nuo- 
lelc  acid  content  on  the  first  day  of  the  ex¬ 
periment  is  considered  to  be  100jO. 
a  —  control;  b  —  hydrolyzate  of  a  commer¬ 
cial  preparation  of  yeast  nucleic  acid; 
c  —  hydrolyzate  of  healthy  nuoleio  acid; 
d  —  hydrolyzate  of  nucleic  acid  from  TMV. 

Legend:  1)  Fixation  days. 


Dependence  of  TMV  Titer  on  the  Origin  of  RNA 


Number  of  neoroses  ' 

%  in  re- 

Origin  of  m 

ElpIFlBlM 

omrarox 

Utlen  It 

oontrol 

Hydrolyzate  of  yeast  RNA 

122 

353 

34 

Hydrolyzate  of  RNA  from  TMV 
Hydrolyzate  of  RNA  from  healthy 

249 

923 

370 

tobaocos 

347 

285 

121 

Consequently,  by  a  definite  composition  of  the  intro¬ 
duced  RNA  hydrolyzates  it  is  possible  to  regulate  the  direc¬ 
tion  of  the  synthesis  of  nucleic  aoids  either  upward  or  down¬ 
ward. 


Thus,  it  is  possible  to  seleot  such  a  composition  of  a 
RNA  hydrolyzate  that  will  permit  to  reduoe  the  synthesis  of 
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the  viral  nuolelc  acid  to  a  minimum  and  at  the  same  time  to 
lnoreaae  the  content  of  the  cellular  nuolelo  add  In  the  in* 
footed  oell. 
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